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A/'-. Ifaac Newtons Anfwer tofime Conjidcrations upon his Dot 
Brim df Light and Colors 5 which DeSfrine was primed in 
iVumb. 80. oftheJetraUi. 

IJ{, I have already told you, that at the perufal of the con- 
„_lideratiobs5 you fent iiie, on my Lfetter concerning Refrac- 
tions and Colors^ I found nothing^ that, a.^ I conceivcd.nn'ghc 
not without dilficaky be anlweru. And though 1 find the 
Confiderer fomewhat more conceruM for an Hypothe^Sy than I 
expeded s y^t: I doubt not, but we have one common defign \ 
I mean, a fincere endeavour after knowledge, without valuing 
uncertain fpeculations for their (ubtleties, or defpifiing cer- 
tainties for their plainiiefs : And on confidence of this it \%^ 
that! make this return to his difcourie.* 
, ^.,^.^ . , , The/;yi? thing that ofFcn It fell 

^ which X^xk^mh ^^^ ihm%ht * i ,A ^_^,,^^ kf «*■.?.,. ^ Jr i 

m^Uiis tobe hmpmta at im:k ^^ ^^^^ agreeable to me^ and I begin 

baaufe'm the My of thh J-ftpwer with it becaufe it IS fo. Thc COnil- 

aretakmet'u.hhikchkfpanku^ j j^ plcafed to reprehend me 

larf. whet an the Aniwerer «?«/ r i - * r i i , i^^^^^n^ luw 

comtm'd. for lay mg ahde the thoughts of im- 

^, r « «. r^ proving Optiques hw ^ Re f rations. 

tt^mu If n^ had obliged me by a private 

Letter on this occafion^ I would 
Have acquainted him with my fucce0es on the Tryals I have 
made of that kind, which 1 fliall now fay have been lefs thao 
Iforaetimesexpeifled^and perhaps than he at pre/ent hopes 
for. But fince he is pleafed to take it for graotedj that I have 
let this fubjeiftpafs without due examination, I fliall refer him 
IT « • , 1 ' Kt ^k o sir to my former Letter, ^ by which 

^ Prmtid m Numb. 80. $f theft ^t ' xi n -^ T 

traQs. ^hat conjecture will appear to be 

un-grounded^ For^ what I faid 
there, was io refpeft of Telefcopes of the ordinary conftrudi^ 
ouj lignifyingj that their improvement is not to be expected 
from the 2rW/.j^^//m;^of Glaffes^ as Opticians have imagined s 
but 1 defpaired not of their improvement by other conftru- 
lotions 3 which made me cautious to infert nothing that might 
intimate the contrary* For^ although i^ncctGivQ refradions 
that are all made the fame way^ do neceflOarily more and more 
augment the errors of the firft refradion 5 yet it feem'd not 
impoflibleforr^w^rifry refradlions fo to corredl each others 
inequalities, as to make their difference regular 5 and^ if that 

could 
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could be conveDtcotly effeded, there would be no further dif*.. 
ficulty. Now to this end I examin'd, what may be done not 
only by Ghjfes alone, but more efpecially by a Complication of 
divers fucceflive Mediums^ as by two or more Glailes or Cry- 
ftals with Water or fome other fluid between them; all which 
together may perform the office oi one Glafs^ efpecially of the 
Objed-glafs, on whofecooftrudtion the perfedion of tke in- 
ftrument chiefly depends^ But what the refults in Theory or 
by Tryals have been, I may poliibly find a more proper occa- 
fion to declare. 

To the Afl!ertion, that Rays arc lef$ true refieitedto a point 
by a Concave^ than refracted by a Convex, 1 cannot aflfent 5 nor 
do lunderft:and, that the /eriy^f of the latter is Icfs a Une than 
that of ftie former^ The truth of the contrary you will rather 
perceive by this following Tabic, computed for fuch a Reflect 
ting Concave^ and Refracting convex^ on fuppoficion that they 
have equal Apertures, and collect parallel rays at an equal di- 
ftance from their vertex ^ which difl:ance being divided into 
15000 parts, the Diameter of the Concave Sphere v/ill be 
60000 of thofe parts, and of the Convex, loooo 5 fuppofing 
the*S*/«^/ of Incidence and Refradion to be, in round num- 
bers, as 2 to 5^ And this Table IhewSj how much the exterior 
rays, at feveral Apertures, fall fliort of their principal fd(m. 
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By this you may perceive, that the Errors of the Refracting 
^dnvex arc io hihombcing lefs^ that they arc more thanfix* 
teen times greater than the like errors ot the J^efiectingConc^ye, 
efpecially in great Apertures ^ and that without refped: to the 
Heterogeneous conftitution of light. So that, however the 
contrary fuppofition might make the Author of thefe Anima Jr 
verfionsrejed Reflections^% ufelefs for the promoting of 0{> 

Kkkkka tiques 
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tiques ; yet I muft for this as well as other confideratio ns pre 
fcr ihcm in thcTheory before Refractiom. 

Whether the Parabola be more difficulc to defcribe than the 
Hyperbola ox E/Zr^/j may be a ^^re : But I lee noabfolute 
iicceflity of endeavouring after any of therr defcriptions. For, 
if Metals can be ground truly Spherical^ they will bear as great 
ApertureSj^as 1 believe men will be well able to communicate 
an ^.v^^^ [Kjlifli to. And for Dioptricjue Telekopesj 1 told 
you, that the difficulty confifted not in the Figure of the glafs^ 
butin theDifformityof Refradbons : Which if it did nor, I 
could tell yoii a better and more eafie remedy than the ufe 
of the Conic SeQio^s. 

Thus much concernine the VraHinue 
^j. Of if. riHorigu, ^^^^^ ^j Opnqucs. 1 mall now take a view 

cf the Coiifiderations on vnvThcories. And 
thofe confift in afcribiiig an Hjpot/jefs to me,which is not mine- 
in Averting an Hypoth(jis, which, as to the principal parts, is 
Dot againft me 3 in Granting the greateft part of my difcouiie 
ifexplicatedby thatHy/^i^/Zi^/T/^ and in Denying lome things, 
the truth of which vrould have appeared by an experimentai 
examination* 

Ofihefe Particulars I dial! difcourfein 
l:tZ"^Zy' "'" order. And firtt of ihe Hyp.thr/I,, ^'hich 

is afcribed to me in thefe words : But grant 
his frji fuppofition^ that light is a body^ and that as many colours or 
degrees as there viciy be^fo t?iany bodies there m^yhe ; aU rvhich com* 
fonndcdtofretber rvvuldrnakeyVhite^ &c. This, it feems^ is taken 
for my Hypothefts. "Tis true^ that from my Theory I argue the 
C«//^(?miy of Light 3 but I do it without any abfolute pofitive- 

nefs, as the word /wZ/i7/;/ intimates 5 and make it at m^oft but a 
Xi^^\A^\x(ih\ccon[equen€e of the Doi^trine^ and not a funda- 
mental Suppofitioriy nor fo much as any part of it • which was 
wholly comprehended m the precedent PropoficionSr And I 
fomewhat wonder, how the Objector could imagine, that,when 
1 had afTerted the Theory with the greateft rigour, 1 fliould 
be fo forgetful as afterwards to affert the fundamental fuppo< 
fition it felfwith nomore than a/?£^ri^/?/. Had! intended any 
inch Hjpothejis^ I fliould fomewhere have explained it. But I 
knew^ihat the iV(?/>i?r//T/^ which 1 declared of I./^/;/^ were in 

feme 
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fome meafure capable of being explicated not only by that, 
hiithym^uy other Mcch^niczl HypQtheJes^ And therefore I 
chofe to decline them all^ and to fpeak of Li^hi in general 
terms, coofidering itabftradlyjas fomething or other pro pa^ 
gated every way in ftreight Hnes from luminous bodies^ with, 
out determining, what that Thing is> whether a confufed 
Mixture of difForm quah'ties, or Modes of bodies^^ orofBoc). 
<bies themfelvcsj, or of any Virtues^ Powers* or Beings what- 
foever* And for the iame reafou I chofc to fpeak of Colours 
according to the information of our Senfes, as if they were 
Qualities of Light rvuhout m. Whereas by that Hypothijis I 
muft have coofidcred them rather as Modes of Senfation^ ex> 
cited in the mind by various motions, figures/or fizes of the 
c;orpu(clesofL^ght5 making various Mechanical imprcffions 
oathe Org^n of Senfes as 1 exprefledit in that place, where I 
Ipake of the Corporeity of Light. 

Bucfuppofing I had propounded ihat Hypothc/Js^ I under- 
ftand not, why the Obje<flof fhould fo much endeavour to op-* 
pofeiu For certainly it hk$ a much greater affinity with his 
own Hypothejfsy than he leeiiis to be aware of :> the Vibrationi 
oi the u€ther being as ufeful and jiecefTary in this^ as in his.Fof<^ 
affuming the Rays of Light tobefmali bodies, emitted evejy 
way from Shining iubftanceSj thofe, when they impinge on 
any Refradtingor Refiediing fuperficies,. muft as liecelJarily 
excite Vibrations in the ather^ as Stones do in water when 
thrown into it* And fuppofingthefe Vibrations to be of ic- 
vera! depths or thicknefles^ accordingly as they are excted by 



whofe parts are vehemently agita _ „ ,-,^ _ ..- ^- ,.,.. 

traofparent Plates and Babies, and of alt Natural bodier, th^: 
Manner of VifioUj and the Difference of Colors^ asalfothcii 
fcjarmony and Ditfcord > 1 (liall leave to their confidjration , 
who may think it worth their endeavor to apply this Hj-Pothft'. 
to the f^lutioui oiph^enomem^ 



Ta 
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Iq. tke feccmdpkce, I told you^that the ObjCCtotsHjfotkp^ 
MhmBfm mliflidm'Sw^ ^^^ againft me. That fundamental 

Mitumn^fthmanduUmhtrMfcha' Suppofiriotl is; That the parts of 
tot^T^'^'' i/r^^rm/i^/.tc^i«; y^^^^^^ ^y^ y^^l^ly agitated, do ex- 
cite Vibrations in the Mther^ which are 
propagated everyway from thofe bodies in freight lines ^ and caufe a 
Senjation oj Light by beating and dajhinp^ agatnji the bottom of the 
Eye^ [omethmg after the manner that Vibratiens in the Air caufe a 
Senfation of Sound by beating againfi the Organs of Hearing. Now, 
the moft free and natural Applieatioo of this Hypothecs to the 
SolMiiQU of phenomena I take to be this ; That the agitated parts 
bfbodiesj according to their feveral fizes^ figures, and mo^^ 
tion^ do excite Vibrations in the ^/i&^r of various depths or 
JbigneffeSj which being promifcuoufly propagated through that 
Medium to our Eyes^efTed in us a Senfation pf Light of a White 
colour ; but if by any means thofe of unequal bignefles be fe-- 
paratcd from one another, the largeft beg^^t a Senfation of a 
JS^^colourj the leaft or fliorteftj oi a deep Violet^ and the in* 
termediatones, of iotermediat colors; much after the man- 
ner that bodies , according to their feveral fizes, fhapes^ and 
motions-, excite vibrations in the Air of various bignefles , 
Whichj according to thofe bignefres, make feveral Tones in 
Sound : "that the largeft Vibrations are beft able to over- 
come the refiftaoce of a Refrading fuperficiesj and f© break 
through it with leaft Refradion 5 whence the Vibrations of 
feveral bignefles, that is, the Rays of feveral Colors, which 
are blended together in Light, mufl be parted from one ano* 
ther by Refradftion, and fo caufe the fhtenomena of Fnfmes and 
other retracing fubftances ; And that it depends on the thick* 
nefsofa thin tranfparent Plate or Buble, whether a Vibration 
fhall be refieBed zt its further fuperficies,or tranfmitted -, fo that, 
according to the number of vibrations, interceding the two 
faperficies.they may be refled:ed or tranfmitted for many fuc- 
ceflive thicknefles. And fi nee the Vibrations which make 
Blew and Fioiet^ are fuppofed fhorter than thofe which make 
Red and Tellorp^ they mufl: berefleifed at a lefs thickncfs of the 
Plate : Which is fufficient to explicate all the ordinary fhmnas 
mena of thofe Plates or Bublis, and aifo of all natural bodies, 

whofe 



wbofe parti are [like io many fragmeiats of fuch Plates^ 

Thcfe fecm to be thfi moft plaioi geoumeaod neceflary 
coiiditioo$ofthis^/raiA5/?j:AocJtb€y agree fojultiy withmy 
Theory ^ihuih\i<i^mmmvm'f^ thiok fit to apply them, he 
need not, oq that ac;caiin$ , appreheod a divorce fmm iu But 
yet how he willdelea4ufr6i» other diflic^^ I koow not. 
foh to me, the Fandafl^eiKal Siippofition it ielf feems impof- 
fible; oamely,Tliat the H^^w^j or Vihratioos of any FluidjCaOj 
like the Ray$ of Oghtj be propagated in Streight Hnes^withoni 
a continual and very eicravagant fpteading and bending every 
way into the quiefccQt Medium^ where they are terminated 
by it. 1 miftake, if there be not both Experiment aad De- 
monftration to the contrary*. And as to the other two or three 
Hyfothefesy which he mentions, I had rather believe them Tub-* 
jett to the like difl5culties,than fafpe^the^«/^^^i;'^^r (hould 
leled the worft for his ownt 

What I have faid of this, may be eafily applied to all other 
Mechanical Hypoth$fes\m which Light is fuppofed to be caufed 
by any Preffion or Motion whatfoever^ excited in the sther by 
the agitated parts of Luminous bodies^For^it feems impoffible, 
that aoy of thofe Motions or Prcflions can be propagated in 
s^m^i^i lines without the like fpreadiog every way into the 
fliadow'd Mtdium, on which they border. Biityet, if any 
man can think it poflible, he muft at leaft allow^that thofe Mo- 
tions or Endeavors to motion, caufed in the stker by the feve- 
ral parts of any Lucid body that differ in fize^ figurej and agi-^ 
tatiorj^ muft neceffarily be unequal.- Which is enough to de- 
nominate Light an Aggregatot^(^orf;2ray$3 according to any 
of thofe Hypotheks, Andif thofeOriginai inequalities may 
fuffice to difference the Rays in Colour and Rcfrangibility^ I 
fee no reafon, why they^ that adhere to any of thofe kypothe[es^ 
fliould feek for other Gaufes of thefe Effefts^unlefs (to ufe the 
Objectors argument) they will multiply entities without ce* 

ceffity* 
The /^iW thing to be confidered is, the Condition of tie 

AnmadvBflors Conceffions, which 

iS3 that I would explicate my T^^a- fv^ft^t AnirpadverfQr^s M. 
V ; , . 1 > * 1 ./-/ ij •M^ and tbttr hmti^mnHWs Hyps- 

rtes by his Hypmefuikna if I could i*,^, 

comply mih him in that pointy 

there 
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there would be little ar no difference betweeo Us^ Far he 
grants, that without any refpect to a diflferent Incidence of 
ray$ there aro different Refraftioos ; but he would have it ex- 
plicated, not by the different Refrangibility of feveral Rays, 
butby the' Splitting and Rarefying of asthercal pulfes* He 
grants my third, jourlh and fxth Propofitions ; the fenfe of 
which is, That UnrCompounded Colors are unchangeable^and 
that Compounded ones are changeabh only by refolving them 
nto the colors, of which they are compounded ; and that all 
he Changes, which can be wrought in Colours, are effected 
-ly by varioufly mixing or parting them • But he grants them 

.condition that I will explicate Colors by the two fides of a 
fph't pulfe, and fo make but two Jpecies of them, accounting 
all other Colors in the world to be but various degrees and di- 
lutingsofthofetwo. And he further grants, that Whiteneffe is 
produced by ihe Convention of all Colors j but then I mult ai.- 
low it to be not only by Mixture of^hbfe Colors, but by a far- 
ther Uniting of the parts of the Ray fuppofed to be formerly 
fpltt. 

If I would proceed to examine thefe his Explications , I 
think it would be no difEcult matter to fhew, that they are not 
only infufficient^bxit'm fome refpectsto me ("at leaft) un^inteHu 
gible^ For, though it be eafie to conceive, how Motion may be 
dilated and fpread, or how parallel motions may become di- 
verging^ yet lunderftand not, by what artifice any Linear 
motion can by a refracting fuperficies be infinitely dilated and 
rarefied, (b as to become Superficial: Or, if that be fuppofed, 
yet I underfland as little, why it ftiould be fplic at (6 fmall an 
ang;le only, and not rather fpread and difpe^ (ed through the 
whole angle of Refraction. And further, though I can eafily 
imagine, how Unlike motions may crofs one another ; yet I 
cannot well conceive,how'^they (bould coalefce imo out uniform 
motion, and then part again, and recover their former Un- 
likenefs 5 notwithflanding that I conjecture the ways,by which 
the Animadwrfor may endeavour to explain it. So that the Du 
rect, uniform and undifturbed Pulfes ihould be fplit and di- 
fturbed by Refraction | and yet the Oblique and difturbed 
Pulfes perfift without fplitting or farther diflurbance by fol- 
lowing Refractions, is (to me) as unintelligible. And thpre is 
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xi great a difficulcy m the Number of Coioarsyas you will fee 
hereafter. 

But whatever be the advantages ^^ . . 

d/ > . _ r -L- rr ^ ^tr" oThst It It H$t HKtffarf, It limit tr 
ifaavaotagei of this Hypatbep, rs^ptsi^mf D,af'mh,% Hy^e^ 

I hope I may be exculed from ca- thefts- 
king it upj fince I do not think it 

needful to exph'cate my DoGrineby any Hypothjls at all. For 
ii Light be coofiderdabftraicaedly without refpettto any Hy-^ 
pQthefis^ I can as eafily conceive, that the feveral parts ot a (hi- 
ciDg body may emit rays of differing colours and other quah^ 
tiesj of all which Light i% conftituted, as that the feveral parts 
of a falfe or uneven ftring, or of uneavenly agitated water in 
a Brook or CataraS, or the feveral Pipes of an Organ infpi' 
red ail at once, oral! the variety of Sounding bodies in the 
world together^ (hould produce founds of feveral Tones, and 
propagate them through the Air conf ufedly intermixt. And, 
if there were any natural bodies that could refieU founds of one 
tone, and ftifle or tranjmit thole ofanothcri ^then, as the Echo 
ofaconfufed Aggregatof. all Tones would be that particular 
Tone, which the Echoing body is difpoftd to refleifi 5 fo^fince 
Cevenby the ^/«>wWt/^r/or*/ conceffions) there are bodies apt 
to refiect rays of one colour, and ftifle or trmfmit thofe of ano- 
ther j I can as eafily conceive, that thofe bodies, when illum:'- 
nated by a mixture of all colours, muft appear of that colour 
only which they refled. 

Bar when the Objector would infinuate a difficulty 10 thef^ 
things, by alluding to Sounds in the ft ring of a Mufical inftru- 
ment before percuffioUjOr in the Air of an Organ Bellowes be* 
fore its arrival at the Pipes 5 [ muft confefs, lunderftand it as 
little, as if one had fpoken of Light in a piece of Wood before 
it be fet on fire, or in the oyl of a Lamp before k afcend up the 
match to feed the flame. 

You fee therefore, how much . ,.^ , . r , * . j 

It IS befides the buliaels rn hand, {-^^^ ^cmfe mhftrati d from Hj- 

to dif pute about HypOth$Jes, For pothefes, and cmjidad mm gtn* 

which reafon I flball now in the '^^"^^ 

laft place,prcceed to abftraft the 

difficulties in the Jnimadverfirs difcourfe, and,without having 

regard to any H)'jO#l^/,confider themin general terai'. And 

they may be reduced to thefe 3 ^£res : H 1 U i /vVhe- 
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1. Whether the noequal RefradioDs/made wfthoat refpeft 
to aay loequality of incidence^ be caufed by thediffercnc Re- 
frangibility of (everalRaysj or by the fpliccingj breaking or 
diffipating the fame Ray into diverging parts > 

2. Whether there be more than two forts of Colours ? 

3. Whether Whitenefs b% a mixture of all Colours f 

, , r, The Fir/ of chefe Outer es voxx 

.thtrmjdiuud. may fiiad already dctermiod by 

an Experiment in my former Let- 
ter j the dcfigu of which wasto (heWj That the length of the 
coloured Image proceeded not from any unevennels in the 
Giafs, or any other continpu Irregularity in the Refradions, 
Araongft other Irregularities I know nor, what is more cbvh 
OU3 to fufpeifl, than a fortuitous dilating and fpreading of 
Light after fome fuch manner, as Des-Cartes hath deferibedin 
his iiE.hercal Refradiions for explicating the T^y^ of a Come^ 
or as the Animadverfor now fuppofes to be effeded by the 
^Splitting and Ratifying of his Ethereal [pulfts* And topic 
vent the fufpicion of any fuch Irregularities, I told you, that 
I refradred the Light contrary ways with two Prifmes fticccf- 
fively,to deftroy thereby the Regular cfft&sof the firfi Prifine 
by the [ecend^ and co difcovef the Irregular efFe^f s by augment^ 
ing them with iterated refradions. Now, amongft other Ir-- 
regularities, if the/r/2 Prifme had fpread and diffrpated every 
ray into an indefinit number of diverging parts^ the fecond 
fhould in like manner have fpread aad diffipated every one of 
ihofe parts into a further indefinite number, whereby the I- 
mage would have been ftill more dilated, contrary to the e- 
vent^ And this ought to have hapned, becaufe thofe Linear 
diverging parts depend not on one another for the manner of 
their Refrafiion, but are every one of them as truly and com- 
pleatly Rays as i he whole was before its lDcidence5 as may ap- 
pear by iiiterceptiftg them feverally. 

The reafonablenefs of this proceeding will perhaps better 
appear by acquainting you with this further circumftance* I 
fumetimes placed the /i?rewi/ Prifme in a pofition Tranfvcrfe to 
the/r/?5 on defign to try, if it would make the long Image be- 
come four*fquare by refraftions croffing thofe that had drawu 
the round Image into a long one* For, ifamongft other Ir* 

regularities the Refradien of the]?/;/? Prifme, did by Splitting 

dilate 
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dilati a Linear ray into a Superficial, the Crofs, refra<2ions of 
ihzt/econd Prifme ought by further fplitting to dilate and dr^w 
thatSuperficialray into a Pyramidal folid Eur^ upon tryal, 
I found it otherwife ; the Image being as regularly Ob^^ 
long as before, aod ioclin^d to buth the Prifmes at aa aogle o& 
4 5* degrees. 

I tryed alfo all other Poficions of the fecond Prifme^ by tar- 
niDg the Ends about its middle parti and in do cafe could ob 
ferve any fuch Irregularity. The Image was ever alike inch - 
nedtoboth Prifmes, its Breadth anfwering to the Suns Dia^ 
meter, and its length being greater or lefs accordingly as the 
RefraftioQs more or lefs agreed , or contradided one ano- 
ther* 

And by thefe Obfervations^ fincc the Breadth of the Image 
was not augmented by theCrofs refradion ofthe/p^^^wriprifme, 
that refraftion muft have been performed tvtthout any fplitting 
or dilating ofthe ray I and therefore at leaft the Light inci- 
deat on that Prifme muft be granted an Aggregat of Rays un-' 
equaUjf refrangible in my {tn(t. And fince the Image was e- 
qually inclind to both Prifmes, and confequentiy the Refra* 
Biiom ahke in both, it argueSjthat they were perform'd accor- 
dftig to fome Confiant Law without any irregularity. 

To determine theJec^ndQiix- 

re,the Animadverfor vdern to an L2tf '' "'"' '"''' '^''''^' ^''^'" 
Experiment made with two 

Wedge-like boxes^ recited in the MicrQgrapl^oiiht Ingenious 
Mr* H(?^ Obfcrv. id* pag. 75. the de%n of which was to 
produce all Colours out of a mixture of mo. But there is, I 
conceive^ a double defeft in this inftaDCe, For, it appear;^ 
not, that by this Experiment all colours can be produced out 

of two ; and, if they couid^ yet the Inference would not fol- 
low* 

That «// Colours cannot by that Experiment be produced 
out oftwo, will appear by confideriog, that the Tindarc of 
^/^e/, which afforded one of thofe Colours, was not ail o?er 
of one uniform colour, but appeared ^^//^??p near the tdgc of 
the Box^and red^t other pi aces where it was thicker: affurding 
all variety of colours from zpale yellow to a deep red urScarlet, 
accordingto the various thicknefs of the liquon And {3 die 

Lll|ll 2 foSucioi^i 
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folationof Copper, vvhich ^Sotdti the ether colour, was of 
various Blews and Indiga^s. So that inftead of tim colours^ 
here is a great variety made ufe of for the produiJtion of all o- 
thers. Thus, for tnjiance^to produce all forts of Gr^e^j^^the fe- 
v^yqX dQ^TttsoiTellaw^nd pale Blew m\x^ be mixed 5 but to 
compouad Purples, the Scarlet and deep Bkiw are to be the In- 
gredients. 

N0W3 if the J nmadv erfor contQud^ that all the Reds and Xel^ 
lows of the one Liquor, or Blews and Irjdtgo*s of the other^ are 
only various degrees and dilutings of the lame Colour, and not 
divers colours^ that is a Begging of the Qiieftion ; And I 
iliould as foon grant, that the twoThirds or Sixths in Mufick 
are but feveral degrees of the fame found, and not divers 
founds^ Certainly it is much better to believe our Senfes, in- 
forming US5 that Red and yellow arc divers colours^ and to make 
icaPhilofophical^^r^, Why the fame Liquor doth, accor- 
ding to its various thicknefs, appear of thole divers colours^^ 
than to fuppofe them to be the lamp colour becaufe exhibited 
by the faqje liquor ? For^ if that v^^ere a fufScient reafon, then 
Blew and Tellowmu&izlCQ be the fame colour, fince they are 
both exhibited by the lame Tindrure of NephritickJ^ood, But 
that they are divers colours^ you will more fully underftand by 
the reafon, which, in my Judgment, is this .• The Tindiure of 
j4loes is qaalified to tranfmitmoli eafily the rays indued with red^ 
moii diffcultly ihQ ray %mdntd with violet^ and with intermedu 
at degrees of facility the rays indued with i^^^ri??^/^]^ colours^So 
that where the liquor is very thin, it may fuffice to intercept 
moftof the violet, and yet tranfmit moftof the other colours j 
all which together muft compound a middle Colour, that is, a 
faint yellow. And where it is fo much thicker as alfo to inter- 
cept moft of the Blew and Creen^ the remaining Green^ Tellom, 
and Red,'n muft compound an O^enge. And where the thick- 
nefs is fo great, that fcarce anj rays can pais through itbe- 
fides thofe indued with 7^*i, .touft appear of that colour,aod 
that fo much the deeper and bblcurer, by how the liquor is 
thicker* And the fame may be underftood of the various dc- 
grees o^Blerp^ exhibited by the Solution of Copper, by reafon of 
ns difpolition to intercept J{ed moft eafily, and trtftfmit a deep 
slew 01 /W/pa-Coiour moft freely* 

But 
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0ut, fuppoiing that ^//Colours mightjaccotdiDg to this ex 
penment^be produced oatof/n?(? by mixture 5 yet it follow^ 
notj that thole two are the only Or^gzw^/colcurs^ and that fo^ 
a double reafon. Firft^ becaufe thofe two are not themfclye^ 
Original colours^ but compounded ofotherss there being no 
Irquor nor any other body in nature, whcfe colour in Day. light 
is wholly UQ-compounded* And then^ becaufe^ though thofc 
two were Original^ and all others might be compounded of 
themj yet it follows not^ that they cannot be otherwife prcdu-- 
ced* For I faid^ that they had a double Origin^ the fame Co- 
lours to fenfe being in fome cafes compounded and in others 
un- compounded; and fnfficiently declared in my third and 
fourth Propofitionsj and in the Conclnfion^ by what Properties 
the one might be known and diftinguilh'c from the other. Bur^ 
becaufe I fufpecSby fome Circumltances, that the DtJiinBion 
might not be rightly apprehended^ I fhall once more declare 
it, and further explain it by Examples. 

That Colour is Primary or Original^ which cannot by aby 
Art be changed, and whofe Rays are ui^t alike refrangible : 
And that Compounded^ which \% changeable into other colours, 
and whofe Rays are not alike refrangible. For infiance^ to 
know, whether the colour of any Green obje<ftbc conipouu* 
ded or not, view it through a Prime^ and if it appear tonjuftd^ 
and the edges tinged Wirh]?/^^rp, TeHorv^ or any variety of o- 
ther colours, then is that Gteen compounded of fuch colour? 
as at its edges emerge cut of it : But if it appear dijiinci^ and 
well defined, and entirely Green to the veryedges^ without 
any other colours emergingjt is of an Original and unicorn- 
pounded Green. In like manner, if a refraded beam cf hg^r, 
being caft on a white wall, exhibit a Green colour, to know 
whether that be compounded, refratfithe beam with an in- 
terpofed Prifmc^ and if youtindany DifFormity io the refra- 
diions, and the Greenht transformed into Blerv^ TelloivpT 2ny 
variety^ofother colours, you may conclude, 'that it was corn«- 
poundedof thofe which emerge: But if the Refradions be 
uniform, zxidiht Green perfilt without any change of colour, 
then is it Originaland un compounded* Afidthe reafonwhy 
I call it fo^ iS; becaufe a Green indued with fuch properties can- 
not be produced by any mixing of other colovirs. 
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ISloWjif t wo Grnn Objeias may to the naked eye appear ai 
the fame colour, and yec oneof themthroDgha prifme feem 
f^fl«^tt/?i and variegated with other colours ac the edges, and 
the other ^/{/?;>iS and entirely Green > or, if there may be two 
Beamsof Light, which falHng on a white wall do to the na- 
ked eye exhibit the fame Green colour^ and yet one of them, 
when tranfmitted through a Prifme, be uniformly and regu-^ 
larly refrac^edjand retain its^colour unchanged, and the other 
be irregularly refra(3:ed anCto divaricate into a multimde of 
other colours j I fuppofe, thefe tv^o greens will in both cafes be 
granted of a different Origin and conftitution. And if by 
mixiDg colours, a green cannot be compounded with the pros 
^cn\t% oiihQ Vnchangeable Greeoj I thinks I may Call tba^m 
Vn-compounded QoXom^^fp^clzWy finceits rays are alike refraa- 
giblCjand uniform in all refpects. 

The fame rule is to be obferv'd m examining, whether 7{ed^ 
Orenge^ TeUorp^BleWy or any other colour be compounded or 
ccH. And, by the way^finceal! White objeds through the 
Prifme appear confus'd and terminated with colours, Wbitemfs 
muft^ according to this diftincJiionj be ever compounded, and 
that the moft of all colours, becaufe it is the moft confus'd and 
changed by RefradiioDS* 

From hence I may take occafion to communicate a way for 
the'improvement o£Microfc9pes by Refradion. The way isj 
by illuminating the Objcdt in a darkncd room with Light of 
any convenient colour not too much compounded: for by that 
means the Microfcope will with diftintSnefe bear a deeper 
Charge and larger Aperture^ efpeciaUy if its conftrudion be 
fuch, as I may hereafter defcribe j for, the advantage in Or- 
dinary Microfcopes will not be fofenfible. 

^. „^. , . . There remains now the third 

411 Colour;. Qu^re to be confider d, which \$^ 

Whether Whitemfs be an Uniform 
Colour, or a diflimilar Mixture of all colours } The Experiment 
which I brought to decide it) the Animadverfer thinks may be 
otherwife explained, and foconcludes nothing. Buthe might 
eafily have fatisfied himfelf by trying, what would be the re« 
fait of a Mixture of all colours. And that very Experiment 
might have fatisfied him, ifhe bad pleafedto examine it by 

th^ 
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the various circEmftances* Oae circumftauce I there decla- 
red^ of which I fee no notice taken; anditisj That iJFany co:: 
Jour at the Lens be intercepted, the Wkitenefs miWhz changed 
into the other colours : If all the colours but red be intercep-* 
red, that Red alone in the concourfe or croffing of the Rays 
will not conftitute Whitenefs^ but continues ss much Red as 
before; and fo of the other colours. So that the bufinefs h 
not only to fhew, how rays^ which before the concourfe exhi- 
bit colours, do in the concourfe exhibit White 5 but to fhcw. 
How in the fame place^ where the feveral forts of rays apart: 
exhibit feveral colours^a Confufion of all together make White, 
Forinftancej if redalonebefiffttranfmitted to the paper ae 
the place of concourfe, and then the other colours be let fall 
on that Redj the ^efitonwWl be. Whether tli-y cpnvert it im 
r> White, by mixing with it only, as Blew falling on Yellow 
light is fuppos'd to compound Green j or^ Whether there be 
fume further change wrought in the colours by their mutual 
a(Jiing on one another, untill, like contrary Peripatetic quzU* 
ties, they become aflimilated. And he that fhall explicate this 
Jaft C^c meckanicai//^ mult conquer a double impoffibil ty. 
He mufl/rj^fliew, that many unlike motions in a Fluid can by 
clafhingfoaft on one another, and change each other^ as to 
become one Uniform motion ; and theuy that an Uniform mo- 
tion can of it felf^ without any new unequal impreflions, de- 
part into a great variety of motions regularly un-equal. And 
after this he muft further tell me, Why all Objects appear 
not of the fame colour, that is, why their colours in the Air^ 
where the rays that convey them every way are confufedly 
mixt, do not affimilate one another and become Uniform bs> 
fore they arrive at the Spedlators eye f 

But if there be yet any doubting/tis better to put the Event 
on farther Circumftances of the Experimem^ than to acquiefce 
in the poflibility of any H);;^^?//^^//^^/ Explication . As, for in- 
fiance, by trying^What will be the apparition of thefe colours 
ID a very quick Confecution of one another. And this may bs 
eafily periorm'd by the rapid gyration of a Wheel with Imany 
Spoaks or coggs in its perimeter, whofe Interftices and thickt^ 
Defies maybe equal and of fuch a largenefs^ that, if the Wheei 
beinterpoled between the Prifme and the white concour!(§ 
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of the colours, one kalfof the Colours may be lotcrcepted by 
a fpoakeor cogg> and the other half paf$ through an inters 

ftice. The W^eei being in this poftare^ you may firft turn it 
flowly about, to fee all the colours fall focceffively on the 
fame place ofthepaperg held at their aforefaid concourfe 5 
and if you then accelerate its gyration, until the Confecution 
of thofe colours be fo quickj that you cannot diftinguifti 
them feverally,the refulting colour will be a Whiteaefs per- 
fectly like that, which an mn-refracted beam of Light exhibits, 
when in like manner fucceiBvcly interrupted by the (poaks or 
coggs of that circulating WheeU And that this iVhitenefs is 
produced by a fucceffive Intermixture of the Colours, with- 
cut their b^ing affimilated 5 or reducM to any Unifor- 
mity^ is certainly beyond all doubt^ unlefs things that exift 
not at the fame time may notwithftanding ad on one at 
nother. 

There are yet other Circumftances, by which the Truth 
might have been decided| as.by viewing the White concottrfe 
of the Colours through another Prifme plac d clofe to the eye^ 
by whole Refraction that whitenefs may appear again tranf- 
form'd into Colours : And then, to examine their Origin^ if an 
AflSftant intercept any of the colours at the Lens before their 
arrival at the Whitenefs, the fame colours will vanifli from a- 
TOongft thofej into which that Whitenefs \% converted by the 
Jecona Prifme* Now, if the rays which difappear be the fame 
with thofe that are intercepted^ then n muft be acknowled^ 
gedj that the fecond Prifme makes no new colours in any rays^ 
which were not in ihtm before their concourfe at the paper^ 
Which is a plain indication, that the raysoffcveral colours re* 
main difticft from one another in the Whitenefsj and that from 
ihtirpevioui dlfpofitioos are derived the Colours of the fecond 
Prifme. And, by the way, what is faid of their Colors may be 
applied to their RefrangibiJity* 

TheaforefaidfFi^ee/cnay be alfo here made ufeof; and, if 
its gyration be neither too quick nor two flow, the fuc- 
cefsionof the colours may be difcern'd through the Prifme, 
whilft to the naked eye of a Byftander they exhibit white. 
nefs. 

There is fomething ftill remaining to be faid of this Experi. 

ment 
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racnt. But thif, I conceive, is enough to enforce it, and (o to ic^ 
cide the controverfy. How-ever, I (hall nowpro<:eed tollievvfome 
other ways of producing fVhhrrtefs ^y mixtm-es^ iince I perfvvaJe my 
Teif, that this Aflertion abov^c the red: appears Paradoxical, and is 
with moft difficulty admitted. And becaufe the Animadvirfjr 'Jefirc'i 
aninftanccof it in Bodies of divers coIours3 Ilhall begin wuh that, 
Butin order thereto itaiuftbe con/ider'd, that fuch colour d Bodies 
refieftbutfomc part of the Light incident on them ^ as is cviJenc 
by the 1 3 Propojition : And therefore the Light rcfledcd iVozri an /\g- 
gregat of them will be much weakned by the lofs of miny rays*; 
Whence a perfed and intenfe Whitenefs is not to be cxpeAed, but 
rather a Colour between thofe of Light and Shadow, or fuch a 
Gray or Dirty colour as may bemade by mixing White and Black 
together. 

And that fuch a Colour will refult, may be collfefted from the 
colour of D^/ found in every corner of an boufe, which hath been 
obfcrvM to confift of many colourM particles. There may he ajfo 
produced the like Dirty colour by mixing feveral Painters colom-s 
together. And the fame may beeffeded by Painting a To^ ((wch 
as Boys play withj of divers colours. For, when it is made 
to circulate by whipping it, it will appear of fuch a dirty co^- 
lour» 

Now, the Compounding of thcfe colours is proper to my pur- 
pofe, becaufe they differ not from Whitenefs in the Species of co- 
lour, but only in ^<fgr^^ of Luminoufnefs ; which fdid not the Ay^- 
imadverfor concede it) I might thus evince. A beam of the Suns 
Light being tranfmitted into a darkned room, if you illuminate a 
Iheet of White Paper by that Light, reHeded from a body of a- 
ny colour, the paper will always appear of the colour of that bo- 
dy, by whofc reflefted light it is illuminated. If it be a red bo- 
dy, the paper will be redi if a green body, it Will he green; and fo 
of the other colours. The reafon is, that the libers or threds, of 
which the paper confifts, are all tranfparent and fpecular 5 and fuch 
fubllances are known to refled colours without changing them. To 
know therefore, to what Species of colour a Grey belongs, place a- 
ny Gray body(fuppofe a Mixture o( Painters colours ^)in the faid Light, 
and the paper, being illuminated by its reflexion, Ihall appear White. 
And the fame thing will happen, if it be illuminated by reflexion 
from a to(^^fubfl:ance» 

Thefc therefore are all of one Species -^ but yet they feem diftin- 
guifht not only by ^^j^r^f/ of Luminoufnefs, but alio by fome other 
Inequalities, whereby they become more harfli or pleafant» And the 
diftinftion feems to be, that Greys and perhaps Blackj arc made by an 
uneven dcfeft of Light, conlifting asitwer^ of many little veins 
or Itrcams, which differ either in Luminoufnefs or in the Unequal di- 
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firlbutionofdivcrfly coloar'd ra^s-, fucb a^ ougfit to be caus'J by 
Reflexion from a Mixture of white and black, or of divcrfly co. 
lour'd corpufcles. But when fuch impcrfeftly mixt Light is by a/?- 
f«W Reflexion from the paper more evenly and uniformly "blended, 
it becomes more pleafant, and exhibits 3. faint or fliadowM White- 
nefs. And that fuch little irregularities as thefc may caufc thefc dif- 
fereaces, is not improbable, if wcconfider, how much variety rtiay 
becaufedin Sounds oi d\t fame tone by irregular and uneven jar- 
rings. And beiidesjthefe differences arc lo little, that I have fome- 
times doubted, whether they be any at all, when I have confider'd 
that a Black and White Body being plac'd together, the one in a 
ftrong light, and the other io a very faint light, fo proporti- 
on'dthat they might appear equally luminous h it has been dif- 
ficult to diftinguilh thera, whenview'd at diftance.uniefs when the 
Black feem'd more blewifli i and the White body in a light ftill 
fainter, hath. In comparifon of the Black body, it fclf appcar'd 

Black. 

This leads me to another way of Compounding whltenefs ; which 
is That if four or five Bodies of the more eminent colours; or a 
faper painted all over, in feveral parts of it, with thofc fcvcral 
colours in a due proportion, be placed in the faid Beam of Light} 
the Lifiht, reflcfted from thofc Colours to another White paper, 
held at a convenient diftance, fliallraake that paper appear White.- 
Ifit be held too near the Colours, its parts will feem of thofe colours 
that are nearcft them ^ but by removing it further, that all its parts 
raavbc equaUy illuminated by.all the colours, they will be more and 
more diluted, until they become perfeftly White. And you may 
further obferve, that if any of the colours be interecpted, the Paper 

•11 i«nrt#ranoearWhite,butoftheother colours which are not 
^'," ?i«f Now that this ^hkcH^fs is a Mixture of the feverally 
To lour'd rays, falling confufedly oa the paper, I fee no reafon to 
doubt of becaafe, if the Light became Umform and Similar before 
k fell confufedly on the paper, it muft much more be Umform, when 
at rgreaur diftLce it falls oa the SPjf «or* ^V^^^^^^^^^ 
whirh rome from fevera colours, would in no qualities ditter from 
JneanoXr, but all of them exhibit the fame colour to theSpcfta- 
tor, contrary to what he fees. 

Not much unlike this Inftanceit i'.That.if a poUlbt piece of Metal 

efo placed, that the colours ap ' 

.nd then the Metal be made rot 

ion thofe apparent colours may vj^mII m ' Inok 

iifappear, and by their imxture caufe the Metall to look 

White. Bat 
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But further to enforce this Expmmim • if, kftcadl of the Paper; 
any White i?r(?f*5 confifting of fmail bubfes, be illuminated by re* 
flexion from the aforcfaid Colours, it fhali to the naked eye fcem 
White, and yet through a good Microfcopc the fcveral Colours will 
appear diftind onthebublcs, as iffecn by reflexion from fo many 
fpherical ^furfaces# With my naked ^ye, being very near, I baveal- 
fo difccrn'd the feveral colours on each bublc ^ and yet at a greater 
diftance, where I could not diflinguifli them apart, the Froth hath 
appeared entirely White. And at the fame diftance, when I look'd 
intently,! have feen the colours diftinftly on eachbuble; and yet, 
by {training my eyes as if I would Idok at fomething far oflF beyond 
tJiem, thereby to render the Vifion confus'd, the Froth has appeared 
without any other colour than Whitenefs. And what is here faid 
of Froths,may eafily be undcdlood of the Paper or Metal in the fore- 
going Experiments. For, their parts are fpecular bodies, like thefc 
Babies 1 And perhaps with an excellent Microfcope the Colours may 
be alfo fcen intermixedly reflefted from them. 

In proportioning the fcveral ly Coloured bodies to produce thefc 
€rfcds,therc may befome nicenefs? andit will be more convenient, 
to make ufe of the colours of the Prifme, caft on a Wall, by whofc 
reflexion thePaper,Metal, Froth, and other White fubftances may 
be illuminated. Andlufually made my Tryals this uray, becaufc 
I could better excludeanyfcattering Light from mixing with the 
colours to dilate them. 

Sp To this way of Compounding Whitenefs may be referred thato- 
ther, by Mixing light after it hath been irajeftcd through trai\fpa» 
rently colour'd fubftances, Fori^tjlance^ ifno Light be admitted in- 
to a room but only through Coloured glafs, wnofe fevcral parts 
are of fcveral colours in a pretty equal proportion; all White things 
in the room (hall appear White, if they be not held too near the 
Glafs. And yet this light, with which they are illuminated, can- 
not poflibly be uniform, bccaufe, if the Rays, which at their entrance 
are of divers colours, do in their progrefs through the room fuffer 
any alteration to be reduced to an Uniformity ; the Glafs would not 
Inthercmoteft parts of the room appear of the very fame colour, 
which it doth when the Spectators eye is very near it : Nor would 
tke rays, when tranfmicted into another dark room through a little 
hole in an oppofite door or partition- wall, projcd on a Paper the 
Jj?<rw/ or reprefcntation of the glafs in its proper colours. 

And, by the by, this feems a very fit and cogent Inftancc of fomc 
other parts of my Thory, and particularly of the 13 Propojidon. For, 
in this room all natural Bodies whatever appear in their proper co- 
lours. And all the Pife^w^;»r^4 of colours in nature, made either by 
llefradion or without it, are here the fame as in the Open Air. 
0W5 the Light in this room being fuch a DifTimiUr misca;e^ g^ 
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5 have defcrib'd in my Tkory, the Caufes of all tbefc Phdmmen^ 
nuni be the (lime that 1 have there affign'd. And I fee no reafon to 
fiifped, that the fame Ph^mmerm Ihould hare other caufes in the O- 
pen Air. 

Thefuccefs of this EKperiment may beeafilyconfeftiirMby theap- 
pcarances of things hi a Church or Chappel, whofe windores are of 
coloured glafs s or in the Open A.r, when it is illuilratcd with Clouds 
of varioui^ colours. 

1 here are yet other ways, by which 1 have produced JFhiteftefs • as 
kv cafling feveral Colours from two or more Prifnies upon the fame 
pjacc , h Refrading a B< a u of Light with two or three Prifmcs fuc- 
i^effively, to make the diverging colours converge again ; by llefle- 
aing one colour to another ; and h looking through a Prifme on an 
Object of many colours •, and, (which is eciuivalcnt to the above men. 
tion'd way of mixing colours by concave ;rr4f(r^ fill'd with coloured 
liquors,)! have obfervM the Ihadows of a panned Glafs-wiodow to 
become White, where thofe of many colours have at a great diftance 
interfered. But yet, for further fatisfa(ftion, the Animsdvcrfor may 
try, if he pleile, the cffefts of four or five of fuch iVedges tilled with 
liquors of as many feveral colours. 

Befides al! thefe, the Colours oilVattr4M!es and other thin pellu- 
cid fubllances afford feveral inftances of Whitenefs produced by 
their mixture -, with one of which I fliall conclude this particular. Let 
fome Water, in which a convenient quantity of Soap or walh-balJ i$ 
diilolv'd, be agitated into Froth, and^ after that froth has Hood a 
while without further agitation, till you fee the bubbles, of which 
it confilb^begin to break, there will appear a great variety of colours 
ail over thetopof cveny bubble, if you view them near at hand ^ bur,' 
if you view them at fo great a diftance that you cannot dilHnguilh the 
colours one from another,the Froth will appear perfeftly White* 

Thus much concerning the de(ign 
ju n^t thcEjL^amc\\x\im Qxuch and fubllance of the Jnimaivcrfor's 
isfiick Cionfiderations. There are yet fomc 

particularstobc taken notice of, be. 
fore T conclude ; as the denyal of the Experimentfim Cruets. On this 
3 chofe to lay the whole llrefs of my difcourfe •, which therefore was 
the principal thing to have been objeAed againft. But I cannot be 
convinced ot its infufficicncy by a bare denyal without alTigning a 
Keafon for it. I am apt to believe, it has been mifunderllood ; for 
otherwife it would have prevented the dtfcourfes about 11 arifying 
and Splitting of rays S becaufe the deOgn of it is, to fliew, that Kays 
of divers colours, confider'd a part, do at Eqad Incidences fuffer Vn-^ 
if.7;/vi/ Refradions, withoutjbeing fplit, rarified, or any ways dig 
iated. 
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In the Confiderjitidns of my firft and 
fecond Propofitioas, the Animadverfor iz.Somtrmicyhm ncomrmnd^dio 
hath rendred my Doctrine oWn^e^u^l ^^'^^^^ co.Hnuon. 
RefrmgiHlity very imperfect and maim- 
ed, by explicating it wholly by the Splitting of rays ; whereas I chiefly 
intended it in thofe Refractions that are performed without that fup- 
pos*d Irregularity ^ fuch as the Experimentum Crnck m^it have in- 
formed him of. And, in generail find, that, wbilit he hath endea- 
vour'd to explicate my Propoiitions Hypothetkallj^ the more material 
fuggeftions, by which I deOgnM to recommend them, have efcap^d 
bis confideration •, fuch as are, The Unchangcablenefs of the degree 
of Refrangibilicy p^uliar to any fort of rays*, the ftricft Analogy be- 
tween the degrees of Kefrangibilicy and Colours s the Difiinftion 
between compounded and un-compounded colours h the Llnchangea^ 
blenefs of un. compounded colours*^ and the AlTertion, that if any one 
of the Prifmatique colours be wholly intercepted, that colour cannot 
be new produced out of the remaining Light by any further R^frao 
tionor Reflexion whatfoever. And of what ilrengtb and efficacy 
thefe Particulars are for enforcing the Thmy^ I delire therefore may 
be now confider^d.. 

An Accomptof two Book?* 

I. OtmisdeGmrkki EXPERIMENT A NOVA MAGDEBVKGU 
CA.kVACVO SPATIO, ScC Araftelodami A. 1672. m foL 

A Fter that the famous Author of this Book hath made a Narrative 
J^ of the chief Hyfothfes and Opinions of both Antient and Recenn 
Aftronoraers concerning the Syfteme of the world, and reprefented 
the great difficulties in the P^<3/^;»4i^ire. and TychorJ^He^ and repeated 
the Anfwers to the Objedions againft the Copemicm • he at large 
gives us his own Thoughts of the Frame and Confticution of the 
World '^ By which fV$f4d\xt underftands in this Treatife the Complci^ 
of the Planets, difpofed and order*d much after the C<)permcan way, 
the Sm being feated in the midft, hiving his Spots about him, 
and moving and influencing all the reft of the Planets according to 
their fevcral diftanccsfrom him \ Saturn making the utraoft of all the 
Planets, and the End of this his World being there, where the dif* 
fufive power and vertue of the Sun, the King and Governor of them 
ail^ terminates > which bounds he conjedures to eitend themfelvefe^ 
beyond S^turn^ to thofe Fixt Stars that are of the nearer rank to $^- 

tmrm Orbc. 

Concerning the Bodies lodged in thefe Planets, he thinks it con ^ 
fonanttothe Power and Wifdomofthe Great Creator, that tliere 
fliiould be fuch a variety of them^ asioftockeach of ih^ faid Pianerir 



